INTRODUCTION
In this chapter, we will consider the determinants of risk of lung cancer due to inhalation of the decay products of the naturally occurring radioactive gas, radon. Radon and its daughters are present in minute quantitites in all of the air that we breathe, with a typical activity of the order of 1 disintegration per minute per liter of air (0.1-1 pCi/L) for the gas and each of the short-lived daughters. The significance of this source of human population radiation exposure is indicated in Table 1 , where estimates are given of the annual collective effective dose equivalent to the U. S. population from the main sources of radiation exposure. This quantity, developed by the ICRP, 1 is useful for comparing various types of exposure (e.g., whole-body, partial body, or individual organ exposures) from externally incident radiation or internally deposited radionuclides. It is defined as that whole-body dose equivalent that yields the same overall risk of cancer mortality and hereditary ill-health in the first two generations as the actual dose pattern in the body resulting from the exposure of concern. Thus, the figures given are proportional to risk, as determined using the ICRP risk estimates.
1
The key point implied by the data in Table 1 is that, under normal conditions, radon is an important source of human radiation exposure, rivalling or even much exceeding in significance other sources that have received considerably more attention. Most of this exposure is received indoors, both because most people spend the bulk of their time there and because indoor radon levels are usually higher than the outdoors levels, a consequence of the fact that indoor-outdoor air exchange rates are typically low enough so that the radon that enters the indoor air space is effectively confined. Since the degree of confinement, and thus the indoor air concentration, would be expected to increase as the air exchange rate is reduced, this strongly suggests that the nowwidespread efforts to improve the efficiency of energy usage in homes and public buildings by tightening them will result in a significant increase in human exposure to radon. Many structures are being built today with air exchange rates that are a small fraction of those typical of older structures.
Another concern derives from the fact that normal radon exposure levels vary from structure to structure by more than an order-ofmagnitude, due primarily to differences in radon input rates and in air exchange rates. There is the possibility that a substantial number of structures contain sufficiently high levels that the question of individual risk becomes significant. Related to this is concern about the health impacts of various human activities that increase the radon exposures of individuals and population groups, e.g., underground mining, presence of uranium mill tailings piles, and building construction on reclaimed phosphate land.
These concerns raise important issues that themselves would require a small book to discuss adequately. In the United States, the main contributor to the radon input into structures usually seems to be the underlying soil. Any bare soil under the structure provides a direct input, and unvented crawl spaces have been observed to be effective pathways for radon entry. Similar observations have been made with respect to cracks or openings through the foundation. In general, it may be said that radon from the soil seems to have the capability to efficiently find the path of least resistance into a structure. Finally, radon diffuses through the foundation, adding to the exhalation from the inner surfaces derived from radon production in the foundation materials, usually concrete.
These phenomena provide a partial explanation for the observed higher radon levels in basements and on ground floors as compared to higher stories (the other key factor being the normal air circulation patterns).
Building materials can be an important source of indoor radon in some circumstances, particularly when the radium content of these materials is somewhat elevated above normal values (~1 pCi/g). This situation seems to be relatively rare in the United States, but more prevalent in Europe, due partly to different construction practices and materials.
A well-known example is the elevated radon levels observed in Swedish houses constructed of aerated concrete consisting of alum shales containing 20-65 pCi/g of Ra-226.
'
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Some concern has been expressed concerning the use of radium-enriched ash from coal combustion in structural concrete. However, it appears that the effect of enhanced radon production per gram is at least partly compensated for by the low emanation 16 probability from the ash particles. Using the single estimate for thorotrast patients given in Table 2, an epidemiological-based dose conversion factor for radon daughters was 
EXTRAPOLATION OF MINING EXPERIENCE TO THE GENERAL POPULATION
The general population is exposed to much lower levels of radon progeny than were the uranium miners. Uranium miners were also exposed to other materials including cigarette smoke that could have influenced lung cancer induction. Other differences relate to work state (e.g., 14.
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